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MIDDENS OF THE CENTRAL COAST, 
NEW SOVTH WALES 
Now t h a t  e x t e n s i v e  i n v e s t i g a t i o n  h a s  been c a r r i e d  o u t  on t h e  
c o a s t a l  midden s i t e s  o f  t h e  n o r t h  and s o u t h  c o a s t s  o f  New South Wales 
(see r e f e r e n c e s ) ,  it is  t i m e l y  t o  r ecord  t h o s e  o f  t h e  c e n t r a l  c o a s t .  
A su rvey  between Budgewoi and Avoca h a s  a l r e a d y  r e c e i v e d  a b r i e f  r e p o r t  
(Stockton 1972).  I n  1975-6 t h i s  survey was ex tended  n o r t h  and s o u t h  t o  
i n c l u d e  a l l  t h e  c o a s t l i n e  between Lake Macquarie and Broken Bay. Between 
Broken Bay and P o r t  Hacking urban development r e n d e r s  s i m i l a r  su rvey  
imposs ib le ,  whi le  pub l i shed  m a t e r i a l  f o r  e x c a v a t i o n s  i n  t h e  Sydney a r e a  
and f u r t h e r  sou th  is q u i t e  cons ide rab le .  However, f o r  comparat ive  
purposes ,  I have looked a t  sites i n  North  Harbour ( P o r t  Jackson)  and t h e  
Royal Na t iona l  Park.  A l l  t h e s e  sites can b e  mentioned o n l y  b r i e f l y  h e r e ,  
b u t  i n d i v i d u a l  s i t e  r e p o r t s  a r e  h e l d  by t h e  A u s t r a l i a n  I n s t i t u t e  o f  
Abor ig ina l  S t u d i e s  and t h e  Nat ional  P a r k s  and  W i l d l i f e  S e r v i c e .  Here I 
wish t o  make on ly  g e n e r a l  o b s e r v a t i o n s ,  p a r t i c u l a r l y  i n  r e f e r e n c e  t o  t h e  
nor the rn  and sou the rn  e x t e n s i o n s  of t h e  survey.  
S i t i n g  
I n  t h e  n o r t h  the c o a s t l i n e  is v e r y  rugged w i t h  few b r e a k s  i n  
t h e  c l i f f s ,  which a r e  composed of  t h e  c o a r s e  conglomerates  o f  t h e  
Newcastle c o a l  measures, w i t h  n o t a b l e  seams o f  c o a l  and  c h e r t  exposed i n  
t h e  seaward f a c e ,  f r e q u e n t l y  i n t r u d e d  by dykes  and f a u l t l i n e s .  The c l i f f s  
g e n e r a l l y  d rop  s t r a i g h t  i n t o  deep open s e a ,  and t h e  r o c k  p l a t f o r m s ,  which 
a r e  c h a r a c t e r i s t i c  of t h e  c o a s t l i n e  t o  t h e  s o u t h ,  a r e  h e r e  fewer and  
s m a l l e r ,  and a p p a r e n t l y  less h o s p i t a b l e  t o  s h e l l  f i s h .  The b r e a k s  i n  t h e  
c l i f f - l i n e  g i v e  way t o  i n l e t s  c o n t a i n i n g  sandy o r  pebb ly  beaches .  
Budgewoi and Tuggerah Beaches a r e  long ,  exposed s t r e t c h e s  o f  
sand, forming b a r r i e r s  t o  Munmorah and Tuggerah Lakes. I n t e r r u p t i n g  t h i s  
sand b a r r i e r  a t  Norah Head and con t inu ing  s o u t h  o f  The En t rance  a r e  low 
ou tc rops  o f  Narrabeen group sandstone topped by ' h igh  s a n d h i l l s ,  some 
r e c e n t  and s c a r c e l y  s t a b l e ,  o t h e r s  o f  compact g rey  s a n d  r e a c h i n g  up t o  
450 f t  i n  t h e  Wamberal-Bateau Bay a r e a '  (S tock ton  1972:20).  The c o a s t l i n e  
a l t e r n a t e s  r e g u l a r l y  between beaches and s m a l l  head lands ,  w i t h  i n t e r t i d a l  
r e e f s  and p la t fo rms  ex tend ing  from t h e  f o o t  o f  t h e  headlands .  
The southern end of  t h e  survey a r e a  develops  i n t o  a rugged range  
of  Narrabeen group sandstone,  capped by Hawkesbury sands tone  r e a c h i n g  a 
h e i g h t  of  150 m a t  M t  Bouddi, wi th  dense  v e g e t a t i o n  r a n g i n g  from r a i n -  
f o r e s t  t o  hea th  on exposed headlands.  With t h e  u n d e r c u t t i n g  o f  t h e  
Hawkesbury sandstone by t h e  e r o s i o n  o f  t h e  Narrabeen s h a l e s ,  t h e  l a n d  
f a l l s  away s h a r p l y  t o  seaward, t e r m i n a t i n g  i n  a n  a lmos t  con t inuous  l i n e  
of  c l i f f s  above a narrow rocky t a l u s  a t  w a t e r  l e v e l .  A s  i n  t h e  n o r t h ,  
t h e  rugged c o a s t l i n e  is  deep ly  inden ted  w i t h  i n l e t s  c o n t a i n i n g  sandy o r  
pebbly  beaches.  
Th i s  79 km c o a s t l i n e  h a s  a t  l e a s t  40 sites. T h i s  is  d e n s i t y  o f  
.S1 s i t e s /km,  which compares wi th  s i t e  d e n s i t y  o f  .72 f o r  t h e  s o u t h  c o a s t  
( o r  l/km f o r  t h e  s h o r t  s t r e t c h e s  of  comparable sands tone  c o a s t l i n e )  
( S u l l i v a n  1976:61) o r  .85 f o r  t h e  V i c t o r i a n  c o a s t  ( r a n g i n g  from - 2  f o r  
Zone 9 t o  1.43 f o r  Zones 11 and 14)  ( C o u t t s  e t  a l .  T a b l e  1 6 ) .  See Tab le  
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F ig .1  D i s t r i b u t i o n  o f  NSWcoastal s i t e s  mentioned i n  t e x t .  
Upper l e f t  i n s e t  - Cent ra l  and South Coasts 
Lower r i g h t  i n s e t  - P o r t  Jackson (same sca le  as main map) 
Main map - Cent ra l  Coast ( s i t e s  numbered as f o r  Table 1 )  
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2 for o t h e r  comparisons. However t h e  c e n t r a l  c o a s t  d i s t r i b u t i o n  i s  v e r y  
uneven. No sites w e r e  found a long  t h e  Budgewoi a n d  Tuggerah Beaches - 
middens may once have been l o c a t e d  among t h e  sand  dunes  set  f u r t h e r  back 
from the beach and now l o s t  t o  r u t i l e  mining (mining d e s t r o y e d  two known 
middens i n  t h e  Bouddi Na t iona l  Park, a l s o  one a t  C a t h e r i n e  H i l l  Bay 
(Swan 1970 :35) ) ,  o r  t h e  long exposed beaches  may n o t  have favoured  any 
form o f  marine e x p l o i t a t i o n .  For  t h e  rest, d i s t r i b u t i o n  can b e  i l l u s t r a t e d  
i n  r e f e r e n c e  t o  t h e  main c l u s t e r s :  
S i t e s  1 - 1 0  (+ 1 1  (nor the rn  p o r t i o n )  .75/km 
11 - 17 (Norah Head) 1.13 
18 7 26 (Entrance-Bateau Bay) 1.29 
34 - 37 (+ 2)  (Bouddi N.P.) - 4 4  
The lower v a l u e s  f o r  t h e  n o r t h e r n  and s o u t h e r n  e x t r e m i t i e s  would b e  
r e l a t e d  t o  t h e  rugged c h a r a c t e r  of t h e  c o a s t l i n e .  The h i g h e r  v a l u e s  
f o r  t h e  c e n t r a l  p o r t i o n s  i l l u s t r a t e  t h e  more f a v o u r a b l e  combinat ion o f  
a l t e r n a t i n e  beach and headland, t o g e t h e r  w i t h  e x t e n s i v e  rock  p l a t f o r m s .  
For t h e  s o u t h  c o a s t  middens ( S u l l i v a n  1 9 7 6 ) ,  f a c t o r s  d e t e r m i n i n g  
choice  of  s i t e  were seen t o  be  rock type  o f  p l a t f o r m  ( r e l a t e d  t o  s h e l l  f i s h  
s o u r c e ) ,  p rox imi ty  t o  wa te r ,  a s p e c t  ( p r o t e c t i o n  from p r e v a i l i n g  s o u t h  t o  
s o u t h e a s t .  wind) ,  a c c e s s i b i l i t y  of  camp t o  food s o u r c e ,  ground s u r f a c e  ( sand  
p r e f e r r e d  t o  rock) .  For t h e  c e n t r a l  c o a s t ,  rock  t y p e  is  t h e  same t h roughou t ,  
a l though  t h e  conglomerate may be  l e s s  f a v o u r a b l e  t h a n  sands tone .  Water is 
everywhere c l o s e  a t  hand, e i t h e r  as c r e e k s  ox seepages  a t  t h e  f o o t  o f  
c l i f f s .  Whereas t h e  s o u t h  c o a s t  s i t e s  were mos t ly  n o r t h e a s t e r l y  o r  e a s t e r l y  
i n  a s p e c t ,  f o r  t h e  c e n t r a l  c o a s t  t h e  predominant o r i e n t a t i o n s  were e a s t  ( 1 4 ) ,  
s o u t h e a s t  (12) and s o u t h  (61, sugges t ing  t h a t  on this p a r t  of t h e  c o a s t  
a s p e c t  was i n c i d e n t a l  t o  a s i t e  chosen on o t h e r  grounds .  I n  s i t e  l o c a t i o n ,  
a p p a r e n t l y ,  t h e  c h i e f  a t t r a c t i o n  was beach i n  c l o s e  p r o x i m i t y  t o  rock  
p l a t f o r m  o r  r e e f .  
A l l  s t r a t i f i e d  occupa t ion  m a t e r i a l  i s  p r e s e r v e d  f o r  u s  by n a t u r a l  
geomorphic p r o c e s s e s  which n o t  on ly  s e a l  b u t  also modify t h e  a r c h a e o l o g i c a l  
r ecord .  The 1972 survey c l a s s i f i e d  c o a s t a l  middens i n t o  beach,  dune and  
c l i f f - t o p  middens, emphasising t h e  geomoxphic fo rmat ions  i n  which t h e y  were 
incorpora ted ,  t h u s  u n d e r l i n i n g  bo th  t h e  l i m i t a t i o n s  and t h e  u s e f u l n e s s  of 
t h e  r ecord .  This  system was cont inued i n  t h e  ex tended  su rvey  (Tab le  l) . 
The c l i f f - t o p  middens, i n  o l d  sand o r  c l a y  o v e r l y i n g  t h e  sands tone  c l i f f s ,  
c o n t a i n i n g  fragmentary s h e l l  and o c c a s i o n a l  pebb le  t o o l s ,  d i d  n o t  r e c u r  
i n  t h e  extended survey. Dune middens were outnumbered by beach middens. 
Three beach middens i n c o r p o r a t e d  a quarry/work f l o o r ,  l i k e  t h e  one d e s c r i b e d  
i n  d e t a i l  a t  Bateau Bay. 
Concerning beach middens, it i s  worth r e p e a t i n g  t h a t  t h e y  a p p e a r  
a s  t h i n  h o r i z o n t a l  occupat ion l e v e l s ,  sometimes s u c c e s s i v e l y  i n  t h e  one  
s e c t i o n ,  i n  t h e  sea-eroded f a c e  o f  former beaches.  These g e n e r a l l y  s t a n d  
about  1 m above t h e  p r e s e n t  beach and 3 t o  4 m above h i g h  wa te r  l e v e l ,  
which r a i s e s  t h e  p o s s i b i l i t y  t h a t  they  were formed a b o u t  t h e  same t ime  by 
t h e  same geomorphic agen t s .  Many of t h e s e  sites (e .g .  no. 34) would b e  
reworked middens accord ing  t o  t h e  c r i t e r i a  proposed by Hughes and S u l l i v a n  
(1974). Others  do n o t  meet t h e s e  c r i t e r i a  and presumably r e p r e s e n t  
spasmodic occupat ion a l t e r n a t i n g  w i t h  p h a s e s  o f  beach fo rmat ion ,  which i s  
a f f e c t e d  n o t  only  be sea a c t i o n ,  b u t  also by wind a c t i o n ,  e r o s i o n  from 
h igher  s l o p e s ,  pedogenesis ,  v e g e t a t i v e  c o n s o l i d a t i o n ,  f a u n a l  d i sp lacement ,  
e t c .  Dune s i t e s  t o o ,  s i n c e  they a r e  part of a c o n t i n u i n g  p r o c e s s ,  can  be 
Archived at Flinders University: dspace.flinders.edu.au
Ta
bl
e 
1:
 L
is
t 
o
f 
Co
as
ta
l 
Si
te
s 
N
o. 1
 
2 3 4 5 6 7
 
8 9 10
 
11
 
h
, 
12
 
W
 
13
 
14
 
15
 
16
 
17
 
18
 
19
 
20
 
21
 
22
 
23
 
2 4
 
L
o
ca
li
ty
 
Sw
an
se
a 
H
ea
ds
 
H
am
's
 B
ea
ch
 
P
in
ne
y 
B
ea
ch
 
C
at
he
ri
ne
 H
il
l 
B
ay
 
M
on
ey
 B
ea
ch
 
N
or
ah
 H
ea
d 
T
he
 E
nt
ra
nc
e 
B
at
ea
u 
B
ay
 
A
sp
ec
t 
M
id
de
n 
ty
pe
 
be
ac
h 
be
ac
h 
du
ne
 
du
ne
 
be
ac
h 
be
ac
h 
be
ac
h 
be
ac
h 
be
ac
h 
be
ac
h 
du
ne
 
c
li
ff
-t
o
p
 
be
ac
h 
c
li
ff
-t
o
p
 
du
ne
 
be
ac
h/
cl
if
f 
du
ne
 
be
ac
h 
be
ac
h 
du
ne
 
be
ac
h 
be
ac
h 
c
li
ff
-t
o
p
 
be
ac
h 
s
,c
,f
 
qu
ar
ry
/w
or
k 
fl
o
o
r,
 S
, c
, 
f 
,
 t
, 
c
o
a
l 
3 
m
id
de
ns
, 
s
,f
,c
, 
c
o
a
l 
s
,f
,c
, 
c
o
a
l 
2 
s
it
e
s,
 w
o
rk
 
fl
o
o
r,
 
s
,f
,c
,b
,t
,e
 
S
IC
 
s
,c
,f
 
w
o
rk
 
fl
o
o
r,
 s
,
c
,
f,
t 
S
,C
, 
f ,
t,
 c
o
a
l 
S
, 
f 
s
,f
 
S
 
S
, 
f 
S
, 
pe
bb
le
 t
o
o
ls
 a
t 
ba
se
 
s
,
f,
 m
an
y 
t 
S
 
s
,
f,
 m
an
y 
t,
e
 
3 
s
tr
a
ta
, 
S
,
 f
 
S
, 
f 
s
,c
,b
,f
, 
m
an
y 
t,
e
 
s
,
f 
6 
s
tr
a
ta
, 
s
,
c
,
f,
t 
S
 
s
,c
,f
 
co
n 
t '
 d/
 
l 
G
ri
d 
re
fe
re
nc
e 
fo
r 
m
ap
s 
of
 1
 :6
3,
36
0 
s
c
a
le
 (L
ak
e 
M
ac
qu
ar
ie
, 
Go
sf
or
d 
an
d 
No
ra
hv
il 
le
 B
ro
ke
n 
Ba
y) 
Co
de
: 
S 
=
 
s
he
lls
, 
c
 =
 
c
ha
rc
oa
l, 
f 
=
 
pr
im
ar
y 
fla
ke
s,
 
t 
=
 
to
ol
s,
 b
 =
 
bo
ne
, 
e
 =
 
ex
ca
va
tio
n 
po
te
nt
ia
l 
Archived at Flinders University: dspace.flinders.edu.au
Ta
bl
e 
1 
(co
nt
inu
ed
) 
N
o. 25
 
26
 
27
 
28
 
29
 
30
 
3 1
 
32
 
33
 
34
 
35
 
36
 
N
 
37
 
*
 
38
 
39
 
40
 
4 1
 
4 2
 
43
 
44
 
45
 
L
oc
al
it
y 
W
am
be
ra
l 
T
er
ri
g
al
 
M
cM
as
te
rs
 B
ea
ch
 
B
ou
dd
i 
N
at
io
na
l 
P
ar
k 
S
pr
in
g 
C
ov
e 
R
ee
f 
B
ea
ch
 
G
ar
 ie
 
E
ra
 
G
.R
. 
49
57
33
 
49
47
30
 
47
07
03
 
46
97
02
 
46
36
95
 
45
56
89
 
45
76
68
 
45
86
64
 
44
26
15
 
42
65
91
 
41
75
73
 
40
35
73
 
38
75
65
 
2 9
52
 39
 
27
92
30
 
07
27
95
 
06
47
87
 
06
47
85
 
05
77
82
 
05
47
79
 
05
47
77
 
A
sp
ec
t 
E
 E E E E SE
 
NE
 S S E E W S
 
N NE
 
SE
 
SE
 
SE
 
SE
 S E 
M
id
de
n 
ty
pe
 
be
ac
h 
c
li
ff
-t
o
p
 
c
li
f f
-t
op
 
c
li
ff
-t
o
p
 
c
li
f f
-t
op
 
be
ac
h 
c
li
ff
-t
o
p
 
c
li
ff
-t
o
p
 
be
ac
h 
be
ac
h 
s
h
el
te
r 
be
ac
h 
be
ac
h 
s
he
 l t
e
r 
be
ac
h 
du
ne
 
be
ac
h 
be
ac
h 
du
ne
 
be
ac
h 
be
ac
h 
qu
ar
ry
/w
or
k 
fl
o
o
r ,
 p
eb
bl
e 
t
, S
, e
 
s
u
m
a
tr
a
li
th
 i
n 
a
it
u 
S
 
s
u
m
a
tr
a
li
th
 i
n 
s
it
u 
S
 t S
, t
 
S
 
s
,c
,f
 
s
,
c
,
~
 
s
,c
, 
f ,
e
 
(d
ee
p 
de
po
si
t)
 
2 
s
it
e
s,
 s
,c
,f
 
9,
c 
s
,c
,b
,f
,t
, 
b
u
ri
al
s,
 a
r
t 
s
,c
,b
,f
, 
b
u
ri
al
s 
S
, 
m
an
y 
t 
S
IC
 
S
?
 c
 
S
, 
m
an
y 
t 
S
I
C
 
qu
ar
ry
 
(?
) ,
 S
 
l 
Gr
id 
re
fe
re
nc
e 
fo
r 
m
ap
s 
of
 1
 :6
3,
36
0 
sc
a
le
 (L
ak
e M
ac
qu
ar
ie,
 G
os
fo
rd
 a
nd
 N
or
ah
vi
lle
 B
ro
ke
n 
Ba
y) 
* 
Co
de
: 
s 
=
 
sh
el
ls
, 
c 
=
 
ch
ar
co
al
, 
f 
=
 
pr
im
ar
y 
fl
ak
es
, 
t 
=
 
to
ol
s,
 b
 =
 
bo
ne
, 
e 
=
 
ex
ca
va
tio
n 
po
te
nt
ia
l 
Archived at Flinders University: dspace.flinders.edu.au
m m+ 
v t .F 
.F F 
U - U  
L 10 
(d C ?  
0 L- 
m ac, 
C, V) 
U 
.r .. 
> C, 
L V) 
Archived at Flinders University: dspace.flinders.edu.au
s t r a t i g r a p h i c a l l y  sea led  and/or reworked by subsequent wind ac t i on .  I n  
e f f e c t  t h i s  means t h a t  each a rchaeolog ica l  s i t e  has  t o  be judged on i t s  
own geomorphic h i s t o ry ,  and on t h e  g r e a t e r  o r  l e s s  e f f e c t  of  immediate 
f a c t o r s  in t h a t  h i s t o ry ,  i n  o rder  t o  a s s e s s  t h e  kind of information it 
can provide. 
Fauna1 Content 
Table 4 lists t h e  s h e l l  con ten t  of  some of t h e  sites i n  t h i s  
survey ( a s  numbered), compared with o t h e r  c o a s t a l  s i t e s .  The d i f f e r e n c e s  
r e f l e c t  environmental r a t h e r  than c u l t u r a l  f a c t o r s .  S i t e s  5,  34 and 35, 
on t h e  open coas t ,  can be expected t o  d i f f e r  from s i t e s  38 and 39, wi th  a 
harbour s e t t i n g ,  bu t  d i f f e r ences  between s i t e s  34 and 35, i n  s i m i l a r  
i n l e t s  only 2 km a p a r t ,  a r e  su rp r i s i ng .  
F i sh  remains were no t  s i g n i f i c a n t ,  snapper bones being t h e  most 
common. The l e f t  rad ius  of t h e  Aus t ra l ian  f u r  s e a l ,  Arctocephalus pusizzus 
dorifems, was found a t  s i t e  5. Sea l s  a r e  a l s o  represen ted  a t  s i t e  20, 
Wattamolla (Megaw 1974:7-8) and Durras North (Lampert 1966:94-61, bu t  I 
am n o t  aware of  more no r the r l y  occurrences. 
Af te r  t he  event  it was r e a l i s e d  t h a t  a u se fu l  e x e r c i s e  would have 
been t o  check i f  t he r e  was any c o r r e l a t i o n  between midden type ,  f auna l  
content ,  presence/absence of a r t e f a c t s ,  t o o l  types  and environmental 
condi t ions.  For example, some s h e l l  middens may lack  worked s t one  a l t o g e t h e r .  
S i t e s  5 and 20, showing v a r i e t y  i n  fauna l  con ten t ,  a l s o  y i e lded  a v a r i e t y  o f  
s tone  implements. Dune s i t e s  a r e  a l s o  more va r i ed  i n  t h e i r  t o o l  con ten t .  
The presence of  only primary f l ake s  a t  some s h e l l  midden s i t e s  may sugges t  
t h e i r  use i n  dis lodging and opening s h e l l s .  
Stone A r t e f a c t s  
The l a r g e s t  range of  t o o l  types  occur  on t h e  dune middens a t  E r a  
and Garie Beaches. They include cores ,  pebble  t o o l s  (choppers and s t e e p  
s c r a p e r s ) ,  s e r r a t e d  f l ake s ,  a l t e r n a t i v e l y  f l aked  t o o l s ,  hammerstones, 
s c a l a r  cores  ( f a b r i c a t o r s ) ,  bondi p o i n t s ,  e l oue ra s ,  geometr ic  m i c r o l i t h s ,  
and f l a k e s  with edge-trimned concaves and margins. There was no reason t o  
be l ieve  t h a t  t h e se  s i t e s  were occupied over a long pe r i od  and t h a t  such 
t o o l s  were no t  chronological ly  a s soc i a t ed  i n  t h e  r e c e n t  p a s t .  The smal l  
rock s h e l t e r  a t  Spring Cove, a l s o  presumably r ecen t  from t h e  s t a t e  o f  
p reserva t ion  of  f i n e  s h e l l  and bone, lacked l a r g e  s t one  t o o l s  and backed 
blades,  bu t  included f a b r i c a t o r s ,  e loueras ,  s t e e p  s c r ape r s ,  bone p o i n t s ,  
s h e l l  f i s h  hooks and s tone  f i s h  hook f i l e s .  That t he se  t w o  assemblages 
represen t  t h e  range of durab le  a r t e f a c t s  i n  t h e  Sydney reg ion  i n  t h e  r e c e n t  
p a s t  i s  confirmed by excavat ions a t  Wattamolla (Megaw and Roberts 1974:l-121, 
Curracurrang (Megaw 1965: 202-7; 1966: 4-14; 1967: 26-30] , Kurnel l  (Megaw l968 : 
17-20; Dickson 1974 :44-50) , Connel l ' s  Po in t  (Wade 1967: 35-40) , Gymea Bay 
(Megaw and Wright 1966 : 23-50) , Newport (Tracey 1974: 25-8) and Yowie Bay 
(Poiner 1974:25-34). The one q u a l i f i c a t i o n  t o  be noted i s  t h a t  t h e  bondi 
po in t  seems t o  have been superseded some c e n t u r i e s  before  European con t ac t .  
On the  c e n t r a l  coa s t ,  i n  common with c o a s t a l  middens elsewhere, 
t he  s i t e s  a r e  general ly  poor i n  s tone t o o l s .  Only t he  work f l o o r s  2 ,  5 
and 25, and t h e  dune middens 17 and 20 contained anything l i k e  an assemblage. 
The l a s t  two were t h e  only ones t o  have c h a r a c t e r i s t i c  i tems of t h e  Small 
Tool Trad i t ion :  s c a l a r  cores  ( a t  both) and bondi p o i n t s  ( 3  a t  no. 17)  . A 
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Table 4: The most s t g n i f l c a n t  no1 luscs, i n  terms o f  s i z e  and frequency (and presumbly as food source), i n  NSY middens* 
S l t e  S i t e  S i t e  Hilligans 
5 34 35 cave 
Neuport 'lte 'lte ma Wat tano l l a  El:t Currarong mre' 38 39  Head Bay North 
+ + +  + + +  + 3 + 
+ 
+ + + + 7 2 + + 
+ + 4 + 2 
+ + + + 
Cabeatana spengleri 
Speng le r  '8  t r l t o n  
h o n i a  PUb7hIUIda 
t r i t o n  
Twbo torqwta 
l a r g e  t u r b a n  
!nvbo wldulata 
a m 1 1  t u r b a n  
Raliotia rubor 
.b.lm*/uttOn f i s h  
Thai. orbitu 
c a r t - r u t  s h e l l  
h'erita at-n t o m  
b lack  n a r i t e  
Saoooetma o w k l  tata 
Sydney rock  o y s t e r  
01 t m a  angaei 
mud o y a t e r  
Anadoru trapeaio 
Sydney c o c k l e  
M c h - o  hirekta 
h a i r y  mureel  
& t i Z w  p l a w h t v s  
c- a u s e l  
Qmaw ebeninw 
Hercu le s  c l u b  whelk 
Velacumntia austmZis 
mud whelk 
C* L h a  t-eerica 
v a r i e g a t e d  l impe t  
Fbt.Ll.ua3. peronii 
s c a l y  limpet 
Pato Zloida aZticos tu tu 
t a l l - r i b b e d  l impc t  
Ak~nfortuLa cowidea 
c a p s h a p e d  l impc t  
Siphon- up. 
a i r - b r e a t h i n g  l impct  
Notaacnma s p .  
1-t 
Chiton sp. + + 
Chonn .p. + 
Smtw antipodes 
b lack  e l e p h a n t  s n a i l  
+ + +  
Aaut~wcoch Leo cone t r i c t a  + 
l i n e d  p e r i w i n k l e  
Avstroeochlea concam~ruta 
p e r i w i n k l e  
P k b i d a u v  &ltoi&a + 
p i p i  
C i m  eugilLata + + 
c i r c u l a r  t a p e s t r y  s h e l l  
+ Linnaean names a n  standardised t o  cur ren t  usage a t  The Austral ian Musem. Sydney (P. Coleman. pers.com. ). The numbered s i tes  of t h i s  
survey a n  ccmpand w i t h  Mi l l lpans  Cave ( J .  Clegg. pcrs.com.) and p,ubllshed sttes, l l s t e d  I n  N-S order. I n  the table, d t g t t s  s ign i fy  
order o f  predmlnmcc. s t g n i f t o  presence 
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fish-hook f i l e  was found a t  s i t e  5. Altogether  absen t  were geometric 
m ic ro l i t h s  and eloueras .  
This bears  ou t  Wright ' s  observat ion t h a t  ' t h e  s p e c i f i c  implement 
types of t h e  Bondaian t r a d i t i o n . .  . a re  c h a r a c t e r i s t i c  of r e c e n t  middens 
only t o  t h e  south of Newcastle' (1975:20). This  gene ra l  remark, however, 
needs qua l i fy ing :  the Clarence River s i t e s  400 km nor th  of Newcastle, 
inc lud ing  t he  Wombah midden only 13  km in land ,  have y i e lded  bondi p o i n t s ,  
geometric m ic ro l i t h s ,  e l oue ra s  and s c a l a r  co r e s  (McBryde 1974:168-292, 327); 
t h e  K inse l l a  co l l e c t i on  from Morna Poin t ,  j u s t  nor th  of  Newcastle, inc luded  
t h r ee  bondi p o i n t s  (Swan 1970: 31) .  Swan (<b<d:67) no t e s  a major change i n  
the  composition of  coa s t a l  sur face  ma te r i a l  a t  about P o r t  Stephens, a 
change t o  g r e a t e r  coarseness  a s  one goes nor th .  Apart from spasmodic 
occurrences of Bondaian implements, t h e  p r e sen t  survey shows t h i s  change 
tak ing  p lace  on t he  c e n t r a l  coas t .  
Common throughout bu t  predominating no r th  of Norah Head a r e  l a r g e  
t o o l s  made on pebbles (choppers, sp l i t -pebble  t o o l s ,  s t e e p  s c r ape r s ,  
s e r r a t e d  and a l t e r n a t i v e l y  f laked  p i ece s )  and gene ra l l y  l a r g e  primary 
f l a k e s ,  with o r  without retouch. S ize  is presumably r e l a t e d  t o  t h e  supply 
of l a r g e  pebbles of s u i t a b l e  s tone  occur r ing  f r e e l y  on t h e  beaches and i n  
t he  conglomerates of t h e  Hunter region. This  was ev iden t  from t h e  massive 
cores  and primary f l ake s  (p lus  f i r e - s p l i t  f l a k e s )  found a t  s i t e  5,  where 
the  beach is composed mostly of l a r g e  c h e r t  pebbles  and t h e  s t r a t i f i e d  
work floor/occupation l e v e l  is  no t  unduly o l d  ( see  below). 
The quarry/work f l o o r  a t  Bateau Bay and i t s  assemblage of pebble  
t o o l s  were descr ibed i n  the  e a r l i e r  survey (Stockton 1972 : 22-4 . Any o f  
the  i tems can be found s i n g l y  i n  a s soc i a t i on  wi th  smal l  a r t e f a c t s  on 
r ecen t  coa s t a l  middens, bu t  a s  an assemblage it was q u i t e  d i s t i n c t i v e .  
Of more than 400 c e r t a i n  a r t e f a c t s ,  t h e r e  was no t  a s i n g l e  backed b lade ,  
edge-trimmed f l a k e  o r  s c a l a r  core .  C o m n  and c a r e f u l l y  executed were 
u n i f a c i a l l y  trimmed sp l i t -pebble  t o o l s  ( suma t r a l i t h s )  and choppers.  The 
l a t t e r  sometimes showed f l ak ing  i n  two o r  t h r e e  t i e r s ,  l i k e  t h e  Kangaroo 
I s l and  choppers ( a s  examined a t  t h e  Aus t r a l i an  Museum). There was evidence 
of a spec i a l i s ed  type descr ibed a s  a p i ck  i n  t h e  1972 r e p o r t .  I n  t h a t  
r e p o r t ,  too ,  a t t e n t i o n  was drawn t o  an unusual technique of  primary f l ak ing .  
Such pebble t o o l s  occurred s i ng ly  elsewhere, e i t h e r  p ro t rud ing  from t h e  
base of o ld  sand c l i f f s ,  o r  ly ing  a t  t h e  f o o t  of  t h e  c l i f f s  a t  Norah Head 
presumably f a l l e n  from t h e  c l i f f - t o p  middens above. 
Burnt coa l  appeared i n  t he  northernmost middens, sugges t ing  t h e  
occasional  use of coa l  detached from seams i n  t h e  c l i f f  face  and washed 
up a s  l a rge  lumps on t h e  shore ( a s  s t i l l  happens).  
A n t i  qui t y  
Geomorphic con tex t  and t o o l  type a t  t h e  Bateau Bay quarry/work 
f l o o r  and t he  c l i f f - t o p  middens r a i s e  t h e  p o s s i b i l i t y  t h a t  t h i s  s e r i e s  
of s i t e s  i s  o lde r  than the  o the r  middens. The Bateau Bay assemblage is  
embedded i n  a clayey a l l u v i a l  fan disgorging from a smal l  v a l l e y  on to  t h e  
rock platform,  and cu r r en t l y  t h e  sea breaking over t h e  p l a t fo rm  is  eroding 
the  edges of t h e  fan. Hence t he  depos i t ion  of  t h e  f an  and t h e  t o o l s  
themselves must da te  back t o  a time when t h e  sea  was lower than a t  t h e  
p r e sen t ,  y e t  not too  d i s t a n t  because decomposed s h e l l  is  p r e sen t  i n  t h e  
clay.  A da t e  i n  excess of  6000 BP seems t o  be i nd i ca t ed .  
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The c l i f f - t o p  middens may be o lde r  s t i l l .  They a r e  embedded i n  
t h e  base of what were once high o ld  dunes, which may have o r i g i n a l l y  
covered t h e  p r e sen t  c l i f f  f a c e s ,  with t h e i r  f e e t  and foredunes r e s t i n g  
on t h e  p r e s e n t  rock p la t forms .  This is  suggested no t  only because it is  
d i f f i c u l t  t o  s e e  how a sand dune could form a t  t h e  edge of a  c l i f f ,  bu t  
a l s o  because t h e  seaward f ace  is  not  s lop ing  bu t  v e r t i c a l ,  i nd i ca t i ng  
t h a t  t h e  dune, a f t e r  conso l ida t ion ,  had i t s  f o o t  and foredune eroded by 
t h e  r i s i n g  s e a  breaking over  t h e  platform.  I t  is pos s ib l e  t h a t  these  o l d  
dunes, t oge the r  wi th  t h e i r  s h e l l  and t o o l  content ,  go back t o  a  time when 
t h e  s e a  was p r ev ious ly  a t  t h e  presen t  o r  higher  l e v e l ,  a l lowing f o r  
proximity of t h e  s ea  ( f o r  mollusc c o l l e c t i o n )  and f o r  t ime i n  which t he  
dunes could be formed, conso l ida ted  and eroded. 
S h e l l  samples from Bateau Bay and Norah Head have been co l l e c t ed  
f o r  d a t i n g  purposes  bu t  have y e t  t o  be processed.  I t  is hoped t h e  
information may con t r i bu t e  t o  t he  ques t ion  of man's e a r l i e s t  occupation of 
t h e  c o a s t  of sou thea s t  A u s t r a l i a  (Campbell 1972; Lampert and Hughes 1974; 
Bowdler 1977; Cout t s  e t  a l .  67-8) and t o  t he  r e l a t e d  d i scuss ion  of p a s t  
s e a  l e v e l s  (e.g. Thom and Chappell  1975; G i l l  1976). 
To secure  a  d a t e  f o r  a  t y p i c a l  beach midden, an abalone s h e l l  
was taken from t h e  occupat ion l e v e l  of s i t e  2 ,  Swansea Heads, and it 
r e g i s t e r e d  1235 + 95 BP (SUA-514). The sequence i n  t he  1 m high face of 
t h e  former beach shows: 
a )  t h e  lower h a l f  ( l i k e  t h e  p r e sen t  beach) cons i s t i ng  of white 
c h e r t  pebbles ,  t h a t  o r i g i n a t e  from t h e  c h e r t  seam prominent 
i n  t h e  nearby c l i f f s ,  
b )  t h e  occupat ion l e v e l  a t  mid-height comprised of charcoal- 
blackened sand, pebbles ,  f l aked  s tone ,  s h e l l s  and coa l ,  
c )  s t e r i l e  sand t o  t h e  sur face ,  with occasional  pebbles  suspended 
i n  t h e  sand. 
The s t a t e  of  t h e  occupat ion l e v e l  and of t h e  s t e r i l e  sand above showed t h a t  
t h e  midden had n o t  been reworked s i nce  occupation, bu t  t h a t  t h e  beach l e v e l  
had r i s e n  on ly  by t h e  gradua l  accre t ion  of  ma t e r i a l s  from t h e  s t e e p  s lope 
behind. 
Concl usions 
Apart  from f i l l i n g  an  obvious gap i n  our knowledge of coa s t a l  
occupat ion i n  sou theas te rn  Aus t r a l i a ,  t h e  p r e sen t  survey has  impl ica t ions  
beyond t h e  a r e a  of  s tudy:  
Fu r the r  i n d i c a t i o n  of P le i s tocene  presence of' man on the  coas t .  
C loser  s p e c i f i c a t i o n  of t echnolog ica l  v a r i a t i o n  s p a t i a l l y  along 
t h e  coas t .  
The p r o j e c t i o n  of  the  number of  s i t e s  along t h e  immense Sydney 
s h o r e l i n e  from ad jacen t  comparable a r ea s .  
The apparen t  genera l  increase ,  southward, of  t he  dens i ty  of 
c o a s t a l  s i t e s  i n  sou theas te rn  Aus t r a l i a ,  while  a l lowing f o r  
g r e a t e r  s i t e  d e n s i t y  i n  a r ea s  of  g r ea t e r  na tu r a l  advantage. 
Some methodological con t r ibu t ion  t o  the  study of s i t e s  which 
a r e  no to r i ous ly  unexciting. 
E.D. Stockton 
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